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We describe a simple enzyme-linked immunosorbent assay (ELISA) in which microtiter plates are used for determining the free thyroxin concentration (FT) in serum. Only commerdaily available chemicals and reagents are needed, including the antiserum. The working range is 1 to 60 ng/L. Turnaround time Is about 4 h. Within-run coefficients of variation (CV) for FT4 concentrations of 9.0, 19.0, and 35.0 ng/L were <5%; between-run CVs were 10% to 11%. Results by a radioimmunoassay method for 150 sera correlated well (r = 0.922).
In human serum, the free thyroxin (T4) accounts for about 0.03% to 0.05% of the total T4 in serum (1 Fr4 RIA technique has been developed in which a radiolabeled T4 analog is used, chemically modified to inhibit its binding to thyroxin-binding proteins in serum (3,4). In 1982, Weetall et al. (5) , using T4 conjugated to horseradish peroxidase CT4-HRP), reported an enzyme immunoassay (EIA) for FT4. They observed that T4-HRP did not bind to thyroxin-binding globulin in serum. Such a phenomenon was also reported by Kleinhammer et al. (6, 7) . The conjugate has also been applied in a heterogeneous EIA for total T4 (8), without observable binding between T4-HRP and TBG.
Here we describe an equilibrium ELISA for Fr4,involving 
Results
Calibration curve. The B/B0 ratio was plotted vs FF4 concentration of the standards to construct the calibration curve (Figure 1) . (B and B0 are absorbance values of standards/samples and the "zero" standard, respectively.)
Precision. Table 1 shows the within-run and between-run CVs for the assay, calculated from 20 results for each of the three serum samples at different FT4 concentrations. The within-run CVs are all <5%; the between-run CVs are 10% to 11%.
Accuracy. To assess the accuracy of this ELISA we assayed two concentrations of commercial reference sera (Magic F4 Control; Ciba Corning Diagnostic Corp., Medfield, MA, 02052) in triplicate. Both results fell well within the expected ranges (Table 2) . Detection limit. The detection limit was 1 ngfL, low enough to enable sensitive, accurate measurement of sorum FT4 concentration in hypothyroidism, in which the serum FT4 is usually a few nanograms per liter.
Reference interval.
The reference interval was established from data on 100 euthyroid serum samples with known 
Discussion
Our assay is based on a competitive reaction principle in which Fr4 and T4-HRP compete for a limited number of antibody binding sites. T4-HRP is not bound to TBG, which enables us to establish an equilibrium EIA protocol for the accurate measurement of Fr4. The method developed by Weetall et al. (5) was actually an ELISA method in which bead-immobilized antibody to T4 was used to separate the antibody-bound and unbound fractions, followed by centrif- more cost-savings. Our method also appears to be sensitive, accurate, and precise, with a reference interval similar to those of other existing methods. Turnaround time may be shorter if a different source of antibody is used. However, this remains to be confirmed.
